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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?¥day), Uncertainty 9%
T Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3.1 4.0 3.1 6.3 7.2 i 6.4 5.9 54 4.4 53 2.8 S
Min/Max | 2.7/3.5 3.5/45 4.3/6.0 | 54/6.8 62/7.8 6.6/84 | 52/74 44/68 4.6/64 | 3.4/5.0 2.6/3.7 22/32 | 48/54
e e Average 44 X2 39 6.8 1.2 74 6.2 6.1 6.1 3.6 4.7 4.2 5.8
Min/Max | 3.5/53 44/60 50/7.1 | 58/7.3 62/7.8 6.4/8.1 | 52/7.2 4571 35.1/74 | 4.0/65 34/54 3.0/49 | 5.4/6.1
i Average 52 5.8 6.2 0.7 6.7 6.7 5.8 s ) 6.3 6.1 5.4 4.9 6.0
Min/Max | 40/63 49/68 52/7.5 | 5772 58/73 5873 | 4866 4368 52/7.6 | 43/7.1 3.8/63 3559 5.5/62
1 stiluds £18 Average 5.6 6.1 6.2 6.2 2.9 3.7 5.0 54 6.0 6.3 5.8 54 5.8
; Min/Max | 43/6.9 5.1/7.1 52/75| 5.3/68 5.1/64 5.0/62 | 4.2/58 39/62 S50/73| 43/73 4068 3.7/6.5 | 5.3/6.1
90 Average 53 93 4.6 3.6 25 2.2 2.2 2.8 3.9 4.9 5.1 5.1 4.0
Min/Max | 4.1/6.5 4.3/6.2 3.8/54 | 3.014.6 2428 21723 | 2.0/24 2131 3246 | 33/58 34/6.1 3564 | 3.6/43
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.8 6.0 7.4 9.1 10.1 10.8 8.0 8.2 79 6.8 52 4.4 1.5
Min/Max | 3.8/5.8 49/7.1 5892 |7.4/102 84/11.3 89/12.1| 6.7/103 5.7/9.8 6.4/9.8 4.6/80 35/62 3.1/53 | 6.7/19
Latitods <15 Average 5.8 6.9 8.0 9.3 10.2 10.7 8.6 8.4 8.3 7.6 6.2 54 8.0
" Min/Max | 44/7.1 5.6/82 6.3/10.1|7.7/i0.6 8.5/11.4 89/12.0| 6.7/10.3 5.8/10.0 6.9/10.6 5.1/9.1 42774 3.7/64 | 7.1/84
fatitide Average 6.4 7.4 8.3 2.4 99 10.3 8.3 83 8.6 8.0 6.7 6.0 8.1
Min/Max | 4.8/79 59/88 6.5/104|7.7/10.6 8.3/11.1 85/11.5| 64/9.9 57/99 6.9/10.7| 53/96 4581 4.1/7.2 7.2/8.6
Tatitids 15 Average 6.8 7.6 82 9.1 9.4 9.6 78 7.9 8.4 8.1 7.0 0.4 8.0
~ | Min/Max | 5.1/84 6.1/9.0 6.4/10.3|7.4/10.2 7.8/105 7.9/108| 6.0/9.3 5.5/9.4 6.8/105| 5.3/9.7 4.6/8.5 4.3/7.7| 7.1/8.5
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
o Kmis Average 0.8 7.6 8.3 9.5 10.3 11.0 8.7 8.5 8.6 8.1 7.1 6.5 8.4
Min/Max | 5.1/8.5 6.1/9.0 6.5/104|7.8/10.7 8.6/11.6 9.1/12.3 6.8/10.5 5.9/10.1 6.9/10.7| 5.3/9.7 4.6/85 4.3/79 | 7.5/89
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 44 4.4 4.4 3. 8.7 6.3 4.4 4.3 4.6 4.9 4.6 4.3 4.8
Horiz Axis Min/Max | 2.5/6.0 29/6.0 2.7/64 | 3.8/6.1 4.2/68 4717 | 2.8/6.0 23/56 34/64 | 25/63 2.6/6.1 23/57|3.9/53
1-Axis, N-S | Average | 3.6 4.4 5.4 6.9 7.9 8.6 6.0 59 6.0 5.4 4.1 34 5.6
tHoriz Axis Min/Max | 2.1/5.0 2.8/5.9 3.3/7.8 | 5.1/8.4 5.8/94 63/103| 3.7/81 33777 44/84| 2.7/69 2.2/54 1.8/45 4.6/6.2
1-Axis, N-S | Average 49 55 6.1 g i) 1.6 8.0 ) 5.9 6.5 6.4 54 4.7 6.2
Tilt=Latitude | Min/Max | 2.9/6.8 3.5/74 3.7/89 | 5.2/8.7 5.719.1 5997 | 35/7F 33/78 4.3/9.1 33/83 2972 2563 | 50/68
3. Axis Average 53 .4 6.1 73 8.1 8.7 6.1 6.1 6.6 6.5 57 5.1 6.4
et Min/Max | 3.0/7.3 3.6/7.6 3.7/89 | 5.3/88 6.0/9.6 64/10.5| 3.7/82 3.4/80 4892 | 3.3/84 3.1/7.6 28/6.8 | 5.2/7.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -1.8 -0.3 1.8 33 10.2 154 19.1 17.8 14.1 8.4 27 -1.3 Wi
Daily Minimum Temp -9.3 -1.9 -5.9 -2.9 0.7 52 10.3 9.4 5: -0.6 -53 -9.0 -0.8
Daily Maximum Temp 3.7 74 9.6 14.3 19.7 27 27.7 26.3 220 17.4 10.6 6.3 16.1
Record Minimum Temp | -30.0 -30.6 -26.7 -18.9 -10.0 -5.6 0.0 4.4 -5.0 -18.9 -25.0  -306 -30.6
Record Maximum Temp 18.9 21.9 228 26.7 30.6 35.6 36.1 333 322 204 233 20.0 36.1
HDD, Base 18.3°C 625 32l 513 378 252 104 16 36 132 307 470 609 3962
CDD, Base 18.3°C 0 0 0 0 0 17 39 21 3 0 0 0 81
Relative Humidity (%) 62 60 36 47 40 33 51 38 35 33 57 61 33
Wind Speed (m/s) 29 28 3.1 g3 33 3.0 23 2.0 24 24 2.8 2.6 2.7
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WBAN NO. 23183

LATITUDE:

33.43° N

LONGITUDE: 112.02° W
ELEVATION: 339 meters
MEAN PRESSURE: 974 millibars

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 32 43 39 Fod 8.0 8.4 7.6 71 6.1 4.9 3.6 3.0 a0
Min/Max | 2.8/3.7 35/48 47/64 | 6.4/78 T7.5/83 7.8/8.7 | 6.9/8.1 6.3/7.5 54/6.7 | 42/53 3.040 22/35 | 5.3/59
Lafitnde =15 Average 44 5.4 6.4 13 8.0 8.1 15 73 6.8 6.0 4.9 4.2 6.4
- | Min/Max | 3.6/5.1 43/6.2 53/74 | 68/82 T74/82 76/84 | 6.8/80 6578 6.1/7.6| 50/6.6 3.8/55 2.9/5.1 | 58/6.6
Latitde Average 5.1 6.0 6.7 74 1.5 i 6.9 7.1 7.0 6.3 5.6 4.9 6.3
b Min/Max | 4.1/6.0 4.7/6.9 55/7.8 | 6.8/8.1 6.9/7.7 6.9/76 | 6.3/7.3 63/75 62{7.8 | 33/7.3 43/6.3 3.3/6.0 | 5.9/6.7
Tatitade +1¢ Average 535 6.2 6.6 6.9 0.6 6.3 6.0 6.4 6.7 6.7 5.9 53 6.3
7| Min/Max | 44/66 48/73 54/78 | 6275 6.1/68 59/65 | 5563 57/68 59/75 | 54/74 44/68 35/6.7 | 5.6/6.5
90 Average 4.9 5.0 4.5 37 o | 2:3 24 £ | 42 & 3.4 4.8 4.0
Min/Max | 3.8/59 3.8/59 37/53 | 3339 2628 2.1/24| 2225 2833 3746 | 4.157 37/60 3.1/62 | 3.54.2
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.7 6.2 7.8 9.9 11.0 11.4 10.0 9.6 8.6 7. 53 44 8.0
Min/Max | 3.8/5.6 4.6/73 62/95 |89/114 99/11.8 103/122] 88/11.1 80/105 7.4/99 | 56/81 40/62 2955 | 7.1/84
Latitude -15 Average 5.6 £ 8.5 10.3 11.1 133 10.0 9.8 92 8.0 6.3 2 8.5
Min/Max | 4.4/6.7 5.2/83 6.7/103(9.2/11.9 9.9/11.8 10.2/12.1| 8.8/11.1 82/10.8 7.9/10.5| 6.2/9.1 4.6/7.3 3.4/6.7 | 7.6/8.9
Fantids Average 6.2 5 8.7 10.3 10.7 10.8 9.6 9.6 93 8.4 6.8 5.8 8.6
¥ . Min/Max | 4.8/74 55/89 6.8/10.6|9.1/11.8 9.6/11.5 9.8/11.6| 8.4/10.7 8.1/10.6 8.0/10.7| 6.5/9.5 49/80 3.8/74 | 7.6/9.0
Tatiae 15 A_Verage 6.5 TT 8.6 9.9 10.1 10.1 9.0 92 9.1 8.5 Tl 6.2 85
Min/Max | 5.0/7.8 5.6/9.1 6.8/10.5|8.8/11.4 9.1/10.8 9.1/10.8| 7.9/10.0 7.7/10.1 7.8/10.5| 6.6/9.7 °5.1/83 4.0/7.9 | 7.5/8.9
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
S A e Average 6.6 e 8.7 10.4 11.2 11.6 10.1 9.8 9.3 8.5 il 6.3 8.9
3 > Min/Max | 5.1/79 56/9.1 6.9/10.6]9.2/11.9 10.1/12.0 10.5/12.4] 8.9/11.3 8.3/10.9 8.0/10.7| 6.6/9.7 5.1/84 4.0/8.1 | 7.9/94
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feh Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 42 4.6 4.8 3.7 6.4 6.8 5.0 5.3 5.2 5.0 4.5 4.1 5.2
Horiz Axis Min/Max | 3.0/54 3.0/59 3.4/63 | 48/7.1 w0 | 6.0/7.5 | 4.5/6.7 4.4/63 4.1/6.3 ]| 3.5/6.0 2.6/58 2.5/58 | 45/5.6
1-Axis, N-S Average 34 4.6 58 7.6 83 8.9 T2 7.0 6.5 54 4.0 12 6.0
Horiz Axis | Min/Max | 2.4/4.5 28/59 4.0/7.7 | 6598 7.0/97 7.9/100| 57/88 56/84 5.1/8.1 | 3.6/66 22/5.1 18/45|52/65
1-Axis, N-S | Average 47 37 6.5 78 8.2 8.3 6.8 7.0 Wl 6.5 32 4.5 6.5
Tilt=Latitude | Min/Max | 3.3/6.1 3.6/7.3 4.5/8.6 |6.6/10.1 6.7/94 7.3/93 | 54/83 56/84 55/87 | 44/78 3.0/6,7 2.6/63 | 5.6/7.1
5. it Average 5.0 58 6.5 8.0 8.7 9.1 73 j 7.1 6.5 = h 4.8 6.8
SRS Min/Max | 3.5/65 3.7/7.5 4.5/8.6 |6.7/103 7.1/99 8.0/10.1| 5890 57/86 5587 | 4479 3.1y7.1 28/68 | 5.8/7.4
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 12.0 143 16.8 21.1 26.0 312 342 33.1 29.8 23.5 16.6 12.3 22.6
Daily Minimum Temp 5.1 Tl 9.3 12.9 17.7 21.7 27.2 26.2 ZLY 16.0 94 5.4 53
Daily Maximum Temp 18.8 215 24.2 29.2 34.2 39.7 41.1 39.8 36.8 312 23.8 19.0 29.9
Record Minimum Temp | -8.3 -5.6 -39 0.0 44 10.0 16.1 15.6 8.3 Il -3.9 -5.6 -8.3
Record Maximum Temp | 31.1 33.3 37.8 40.6 45.0 50.0 47.8 46.7 47.8 41.7 33.9 il 50.0
HDD, Base 18.3°C 201 126 101 42 4 0 0 0 0 9 74 192 750
CDD, Base 18.3°C - 12 53 123 24 387 491 457 343 173 23 4 2312
Relative Humidity (%) 51 44 39 28 22 19 32 36 36 37 44 52 37
Wind Speed (m/s) 28 2.8 32 34 34 33 34 32 3.0 2.8 2.6 23 3.0
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Variability of Latitude Fixed-Tilt Radiation Prescott, AZ
=
3 WBAN NO. 23184
i
= LATITUDE: 34.65° N
2 LONGITUDE: 112.43° W
s ELEVATION: 1531 meters
D; <R MEAN PRESSURE: 847 millibars
= STATION TYPE: Secondary
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1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tt ) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Yoar |
0 Average 3.1 3.9 | 6.6 7.5 8.0 6.9 6.3 oiF 4.6 34 2.8 33
Min/Max | 2.6/3.5 3.2/45 42/6.1 | 57771 6880 72/85| 6177 5170 5.1/67 | 3.6/52 2839 22732 |51/57
Latitude -15 | Average | 4.4 5.1 5.9 7.0 7.5 7.7 6.7 6.5 6.5 58 4.8 4.1 6.0
© | Min/Max | 3.5/5.1 4.0/6.0 4.7/7.2 | 6.0/7.7 6880 6981 | 5975 53/72 57/7.6| 44/6.6 3.7/55 3.0/48 | 5.6/6.5
Vafioads Average 51 5.7 6.2 6.9 7.0 0 6.2 6.3 6.6 6.4 33 4.9 6.1
Min/Max | 3.9/6.1 4.3/68 49776 | 58/7.6 63/74 63/73 | 55/69 51/7.0 5878 | 4773 4.1/64 35/58 | 5.7/6.6
Lattide 415 Average 5.5 59 6.1 6.4 6.1 6.0 5.4 37 6.4 6.5 59 54 59
7| Min/Max | 42/6.6 4.4/7.1 4.8/75 | 54/7.1 5.6/65 54/6.3 | 4.8/59 46/63 5675 | 4775 43/69 3.7/64 | 5.5/6.4
90 Average 5.0 4.9 43 35 2.6 2.3 2.3 29 4.0 5.0 52 5.0 39
Min/Max | 3.8/6.1 3.6/59 34/52 | 3.0/3.8 2.5/2.8 22023 | 2.1/24 2431 3.6/47 | 3.6/58 3.6/62 3.4/60 | 3.542
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 4.8 5.9 7.4 9.4 10.6 1133 9.3 8.8 8.4 7.1 54 4.4 Tl
Min/Max | 3.7/57 4472 57/95 |7.9/10.6 9.4/11.5 9.9/12.0| 7.9/10.8 7.0/10.1 7.1/10.2]| 5.0/82 4.0/63 3.2/52 | 7.1/8.4
Cafififs 15 Ayerage - | 6.8 8.1 9.8 10.6 11.2 9.3 9.0 9.0 8.0 6.3 54 8.3
Min/Max | 4.3/6.9 5.0/83 6.2/10.3|8.2/11.0 9.4/11.6 9.8/11.9| 7.8/10.7 7.1/10.4 7.6/109| 5.6/93 4.6/7.5 3.8/64 | 7.5/9.0
Tatitiile Aycragf: 6.3 T2 8.3 038 10.3 10.7 8.9 8.8 9.1 8.4 6.9 6.0 8.4
Min/Max | 47/7.6  5.3/8.8 63/10.6|8.1/11.0 92/113 9.4/11.4| 7.6/10.4 7.0/10.2 7.7/11.1| 5.8/9.8 4.9/82 4.1/7.2 | 7.6/9.2
Tatitifs £15 A_verage 6.6 7.4 8.2 94 9.7 10.1 8.4 8.4 8.9 8.5 1.2 6.3 8.3
g Min/Max | 4.9/8.1 5.3/9.1 6.2/10.6|7.7/10.6 8.6/10.6 8.8/10.7| 7.1/9.7 6.7/9.8 7.5/109| 5.8/9.9 5.1/86 4.3/7.6 | 7.59.0
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2-is Ayerage 6.7 7.4 8.3 9.9 10.8 817 9.4 9.0 9.1 8.5 T 6.5 8.7
= Min/Max | 4.9/82 5.3/9.1 6.3/10.6|82/11.1 9.6/11.8 10.0/12.2| 8.0/11.0 7.2/104 7.7/11.1| 5.8/9.9 5.1/87 44/7.8 | 7.9/9.5
o Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June Tuly Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 44 4.5 45 54 6.1 6.8 5.0 4.7 5.0 5.2 4.8 4.4 5.1
Horiz Axis Min/Max | 2.8/5.8 2.8/6.0 2.8/64 | 4.0/64 50/69 53/7.4| 3.8/63 3.1/59 3.9/6.7 | 3.0/64 28/62 25/5.7| 4.3/58
1-Axis, N-S | Average a.7 4.5 5.6 73 8.3 9.1 6.7 6.4 6.5 3.1 4.2 34 6.0
Horiz Axis | Min/Max | 2.3/48 2.86.1 3.5/8.1 | 5589 69/9.5 7.2/10.1| 5.1/86 44/8.1 49/89 | 3.2/7.1 2555 2044 |5.1/68
I-Axis, N-S | Average 5.0 5.6 6.3 7.6 8.0 8.5 6.3 6.4 pil| 6.8 5.6 4.8 6.5
Tilt=Latitude | Min/Max | 3.1/6.6  3.5/7.6 3.9/9.1 | 5.6/9.1 6.7/9.1 6.7/9.4 | 4881 4.4/8.1 54/96 | 3.8/84 3373 2862 | 5574
n Rk A.Veragc 5.4 5.8 6.3 T 8.3 9.3 6.8 6.0 yH 6.9 59 8] 6.8
S i Min/Max | 3.4/7.1 3.6/7.8 39/9.1 | 5.7/93 7.0/9.7 7.3/102| 52/87 4584 54/9.6| 3.9/85 35/7.7 3.0/6.7 | 58/7.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 2.3 38 5.9 9.6 14.2 19.6 22.8 213 18.1 12.6 6.7 2.6 11.7
Daily Minimum Temp -5.6 -4.4 22 0.8 5.1 9.9 14.4 132 9.3 34 -1.9 54 31
Daily Maximum Temp 10.2 12.2 14.1 18.3 233 292 3.2 29.4 26.7 21.8 153 10.6 20.2
Record Minimum Temp | -18.3 -18.3 -13.9 -6.1 -3.3 7.2 8.3 44 10 -7.2 -133 228 | -228
Record Maximum Temp | 23.3 250 r.y 30.6 35.0 394 389 332 35.0 22 26.1 2| 394
HDD, Base 18.3°C 496 403 384 262 138 32 0 0 41 182 350 489 AT o
CDD, Base 18.3°C 0 0 0 0 11 68 138 96 32 + 0 0 351
Relative Humidity (%) 59 53 49 38 33 27 4 51 47 46 51 39 47
Wind Speed (m/s) 3.1 33 4.1 432 4.3 4.1 3.5 3.1 3.4 33 33 3.0 3.6
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WBAN NO. 23160

LATITUDE: 32.12° N

LONGITUDE: 110.93° W
ELEVATION: 779 meters

Maonthly Radiation (kWh/m?®/day)

Variability of Latitude Fixed-Tilt Radiation

MEAN PRESSURE: 925 millibars 24
. 2 T
STATION TYPE: Primary
Il 1961-1990 Average
ottt
d E M A M J .4 & 5 B9 N B Y
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 34 4.4 3.6 71 79 8.1 7.1 6.7 6.0 5.0 38 3.2 7
Min/Max | 2.8/3.9 3.9/49 5.0/63 | 65/7.6 7.3/82 74/86 | 65/7.6 58/72 55/6.6| 44/54 3.1/42 27/3.6 5.5/5.9
LEEHE 1S Average 4.6 3.9 6.4 5 7.8 7.8 6.9 6.9 6.6 6.1 5.0 43 6.3
Min/Max | 3.6/54 4.8/63 5.6/7.3 | 6.8/8.0 7.2/8.1 7.2/83 | 64774 60/74 6.1/73 | 52/67 3.9/5.6 3.6/5.1 | 6.0/6.5
i Average 54 6.2 6.7 1.3 7.3 71 6.4 6.6 6.8 6.6 5.8 5.1 6.5
Min/Max | 4.1/6.4  5.3/7.1 5.8/7.7 | 6.7/78 6876 6.6/75| 6.0/6.9 5.8/7.1 63/75| 56/73 44/65 4.1/6.1 | 6.1/6.7
Bititide 15 Average 59 6.4 6.6 6.8 6.4 6.1 5.6 6.0 6.6 6.8 6.2 5.6 6.3
; Min/Max | 4.4/7.0 5.5/7.5 57/7.7| 63/13 6.0/6.7 57/63 | 53/60 53/64 60/73| 5775 4.6/70 45/68 | 5.8/6.5
90 Average a2 4.1 4.4 3.9 2.5 2.1 e 2.8 4.0 5% 53 5l 29
Min/Max | 3.8/6.3 4.3/6.0 3.7/5.1 | 3.3/3.6 2426 20/2.1 2.1/22  2.6/3.0 36/43| 42/57 38/6.1 40/62 | 3.6/4.1

Solar Radiation for 1-Axis Tracking Flai-Plate Colleciors

with a North-South Axis (kWh/m?/day)

, Uncertainty +9°

4

Q

Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 32 6.6 8.1 10.1 11.0 11.2 9.2 9.0 8.5 7.4 5.8 4.8 8.1
Min/Max | 3.9/6.2 55/7.7 6.7/9.6 |9.1/11.2 9.9/11.6 9.7/12.2| 84/10.1 7.6/100 7.6/9.8 | 6.2/84 42/66 3.8/58 7.5/8.5
Latitude 15 Average 6.1 74 8.7 10.4 7 ) 11.1 9.1 92 9.0 82 6.7 3.6 8.6
‘ Y | Min/Max | 4.5/73 62/87 7.2/103(9.4/11.6 9.9/11.6 9.6/12.0| 8.4/10.1 7.7/10.2 8.1/10.4| 6.8/9.3 4.8/7.6 4.5/69 | 7.9/9.0
T atitnda Average 6.7 7.8 9.0 10.4 10.7 10.6 8.8 91 91 8.0 T3 6.2 8.7
Min/Max | 4.9/8.1 6.6/9.3 7.3/10.6/9.3/11.5 96/11.3 9.1/11.5| 8.1/9.7 7.6/10.0 8.1/10.5| 7.1/98 5.2/83 4.9/7.7 | 8.0/92
Latindes 15 Average 7.0 8.0 8.9 10.0 10.1 9.9 3.2 8.6 9.0 8.7 7.6 6.6 8.6
Min/Max | 5.1/85 6.7/9.6 7.3/10.6|9.0/11.1 9.1/10.6 85/10.8| 7.5/9.1 7.2/95 7.9/103| 7.2/10.0 5.3/8.7 5.2/8.1 | 7.9/9.0
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
9 Ayic Average Tl 8.1 9.0 10.5 11.2 11.3 9.3 9.2 9.2 8.7 7.6 6.7 9.0
Min/Max | 52/86 6.7/9.6 7.3/10.7|9.4/11.6 10.1/11.8 9.8/12.3| 85/102 7.8/10.2 8.1/10.5| 7.2/10.0 5.4/8.7 5.3/8.3 | 8.3/95
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Ocl Nov Dec Year
1-Axis, E-W | Average 4.7 5.0 5:1 59 6.5 6.7 5.0 5.0 S a3 3.0 4.5 53
Horiz Axis Min/Max | 3.1/6.0 38/6.3 3.6/65 | 48/6.9 54/7.1 53/7.7| 42/60 3.8/59 43/63| 40/64 3.0/6.0 3.1/59 | 4.7/5.7
1-Axis, N-S | Average 4.0 5.1 6.2 8.0 8.8 8.9 6.5 6.6 6.6 5.9 4.5 3.6 6.2
Horiz Axis Min/Max | 2.6/52 3.8/6.6 4.4/8.1 | 65095 74/9.6 69/104| 54/78 50/79 54/82 | 44/72 2.6/55 2548 | 54/68
1-Axis, N-S | Average 53 6.2 6.9 8.2 8.5 8.3 6.2 6.0 7.0 6.9 5.8 4.9 6.7
Tilt=Latitude | Min/Max | 3.5/6.8 4.6/8.0 4.9/9.0 | 6.7/9.7 7.1/93 64/9.6 | 52/7.3 50/79 5888 | 52/84 3470 34/65 5.9/7.3
8. kis Average 57 6.3 6.9 8.3 9.0 9.0 6.6 6.8 Yol 7.0 6.1 5.4 7.0
& Min/Max | 3.7/7.3 4.7/82 49/9.0 | 6.8/9.9 7.5/9.8 7.0/105| 55/79 51/8.1 5.8/89 | 52/85 35/74 3.7/77.1 | 6.1/7.6
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 10.7 124 14.8 18.8 233 28.8 30.3 292 26.9 213 151 il Ky 20.2
Daily Minimum Temp 37 5.0 7.0 10.2 14.4 19.9 231 223 19.7 13.7 7.6 43 12.6
Daily Maximum Temp 177 199 227 1.3 322 37.6 37.4 36.0 34.1 29.1 226 17.9 “l.9
Record Minimum Temp | -8.9 -6.7 -6.7 -2.8 33 8.3 16.7 16.1 6.7 =33 -4.4 -8.9 -8.9
Record Maximum Temp | 30.6 333 37.2 40.0 41.7 47.2 45.6 42.8 41.7 38.3 32.2 28.9 47.2
HDD, Base 18.3°C 236 168 127 54 4 0 0 0 0 i£ 104 224 932
CDD, Base 18.3°C 0 3 18 67 159 313 272 336 257 108 8 0 1641
Relative Humidity (%) 48 43 37 27 22 21 42 47 42 38 43 50 38
Wind Speed (m/s) 38 3.8 4.0 43 4.1 4.1 4.0 31 39 3.8 3.7 3.6 39
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